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(54) DATA TRANSFER CONTROL UNIT AND ELECTRONIC APPARATUS 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a data transfer control unit which is capable of improving 
the effective transfer rate of a bus. and an electronic apparatus. 

SOLUTION: When information such as CBW and data is allocated so as to be transferred through 
an end point EP1, a buffer in which a CBW region 12 (randomly accessable command storage 
area) and an EP1 region 10 (FIFO data storage area) are prepared is provided. When a USB is 
switched from a command phase (command transport) to a data phase (data transport), an 
information writing region is switched from the CBW region 12 to the EP1 region 10, and OUT 
data transferred from a host to the end point EP1 are written in the EP1 region. On the 
condition that acknowledgement is sent to the host in the command phase, an information 
writing region is switched from the CBW region 12 to the EP1 region 10. When a toggle is wrongly 
operated, an information writing region is not switched even if acknowledgement is sent 




>1U 



cants* 711 


• 







LEGAL STATUS 

[Date of request for examination] 03.1 0.2002 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the examiner's decision of 

rejection or application converted registration] 

[Date of final disposal for application] 

[Patent number] 3680762 

[Date of registration] 27.05.2005 

[Number of appeal against examiner's decision of rejection] 

[Date of requesting appeal against examiner's decision of rejection] 

[Date of extinction of right] 



http://www1 9.ipdl.ncipi.go.jp/PA1 /result/detail/main/wAAA9SaQjUDA41 4344537P1 .htm 



2006/10/19 



(i9>B#H»fWr up) 02) 3t Iff] ^& $g (a) immmwAm®^ 

#$§2002-344537 
(P2002 -344537A) 
<43)&B1B y^l4#11^29B (2002. 11.29) 



(51) IntCl. 7 SfJia-^ 
H04L 13/08 
G0 6F 13/38 3 1 0 

3 5 0 



*•* M?m®mo OL (£26H) 



<21)tHSS## 1 


WS2001- 143429(P2001 -143429) 


(71)ffl®tA 


000002369 












¥j£13*p 5 MUB (2001. 5. 14) 




*QMHKttKnRtt 2 TS 4# 1 # 






(72)58§MT 
























(72)f&W« 


#k mm 
















-x:/y>Hcgfe&*ti*3 






(74)fldSA 


100090479 








&m± #_k - (^2^&) 











(54) [&9iCD£&] 5^*«»l»*I«tra**« 



(57) ffifU 

CBW^1 2 (^V^AT^-fe^Rltlfc 

37>Kaa«*) tBPimmi o (f i fosss© 
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1 ^<7)x> K*-f > KS*ltfia**i*fll«i: ITS 

kS2 o«««r*t7«[lkll«a)flmyt( y ^-c e>*ur 

$gEtf>m2<7)E1t$Iigt£*<1 K#-f > hfcStlS 

mi a>««ffla>«rffi»i <7>EtMI®K##&*K /< 

[ft*:* 2] flt*^1 fcfel^T. 

3 1 R«39 2 IC JSHT. 

ux^o««hc. «2<D««o)iga*»*r*3v> 

K?p v^atf=j^r>K^a v^lcJjyiRabW^***^ 
*»2<3!>««a)**fll«i<D*ft< fc*-*3W#a*<x 
%>zt ft*?-* WkUWmM* 

tarn i ocflMM^ kiftEm 2 aEHffittf^tt y8^.e» 

Met ftttfK^-r«7-»CaiM«PKII. 

5 ] gratis 4 Kfctvr % 

*x hfc<0IBTh9V1f*^a *r>x*l3SBrt: 
I*. 7*-> «J^W*X H:iiKa*Lfc»£T?*. WE* 

1 o>E«w«^6«r«»2fl)Bii*i*^a)«y«**ff 

1BES 1 fl>fMIW<* 37>K?av^/^9^t 

y, 

ttEW 2 <MMRA<*" tnBav>K^Py^(D»«c*y 
T f -*fl>/t*y h*^«rE»2a>ffi««J*lz» 



1 oa>x> K#-f > h**LT<E&S*t£1Mi±: LTn 
EWffiiftfc^-SJBa^-SEWftttfctfi o<Z>x> K 

B^Ufcfr £-t-£ ffla>T-* Ett«tt l=« y * 
^7 htHBf-*B«Wfct*afe/^77lIB 

USB (Universal Serial Bus) IZ&Wk L ir— 

— *<DW*aaixi4»ya^»3iX(*Eit»3a*ff5K 
[0001] 

[0 0 0 2] 

tSSit^:M^>^-7x-XlSi IT. US 
B (Universal Serial Bus)#£B*IM>"CO*. 

[0 0 0 3] CCDUSBfCl*. H&KS'UT/U/* 

X-f >*-;7x-x&tefc urn**»tfTt^* I EE 

E1 3 9 4f=:i*'<X\ £aUM«<jIl*£ t> 7 IHBjK^ft 

So 

[0004) f^t, f^USBL 1<DSM&fC*rt" 

£S»1t*lfrfc*#&* usbi. i icjfc^Tt&RiwJ* 

M480Mbps (HS^-K) ©f 5 — ^fiSliBJS* 

[0005] ST, :<DUSB2. O-ei*. HS (High 
Speed) ^ — K0#|Cf4 480Mbps *C ? SSA<ff 
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[oooe] L^Lfttfk. ^0>-7j-e. USB/<X|C 

JfiBS^l-S^-^lgatlBIWttBtt. 480Mb p stl^ 
5 ^SE^Ie xk £ tiX < -5 7 s - * L ft lf*U* ft £ ft 

^Wgf^aW^77-A^i7 (CPU) <D*fi 

aautA<si^* *»ttfteaisa*««T?*"*** '<* 

[0 0 0 7] *«Wf*. ia±a*3ftttffi«»»-«* 

TftSfrfc^or-fcy. ^coitt^-rat;:*!*. 
ttft/<x©igaajt*ia±T?#*5 s -*K3Si«i»K«a 

[0008] 

[BHt»*-r«fc«><»*S!] ±E«H*»*-rafcfc 
a**i*t»«i:LT»K is 2 

^ L t* 2 Olt«36«Ka**l«» 2 ©7 x-xm * 

2 oimjuomBa 2 a>E«««»=»#a^/< v ? r * 

[0 0 0 9] »*fl>x>K#*f>H= 

7x-X (Sl«)h7>X*-h) T?lt ta^&I 

h) "CI*. *x h*&x>K#*>McftttTlHi**t 
(D7x--X^?>a207x--XlcWySt>ofc«^lz % 

[00 10] ZK»jL5\Z'?Z>Z.tX^ 1 o<7)x> K#<f 

ftff^ft^b. K2<oE«««i=*2a>««***at? 

■#--6ct*<Rrtti=fty* *»wft/<x<Dii3Sis«*ei± 
[001 1 ] &tz*§tmt* mi c7>itigffiicffim$ttfc 



1te« 1 OfB«««3b^ HHIO?>yA7>"bXOT1» 

ft«*IwRffi**t. m2C0«$a^l3fflm^^fcBtllBm2 

[0012] c<0*5l=-r*vtf, »1«>E«WIWM::»# 

[0 0 13] *fc*«BSI*. »1 <Mt«JMB«*ft*1W 

p v * ic <fc y tEStffM* ^^$2 <0ffi|8G>fi<*«*a> 
'>ft< **-;fr#»#a**L* 
[0014] ::a>£3&ttft(ct*a«f::J:*if& 

[0 0 15] *fc*«WI*. <D7i-X(Df- 

*iE2ii-oi^ra>Tf / y y v#*x Height- c£ 

«nma>*ea^iiHi^ tnB*i©B*«**6»fi 
k 2 aBawfttta y m*. c * *«f«^-r*. 

[0016] 5 ic-r ft tf. »ya>*i***ft«« 
«jy»*.*„ *ftt^*iaft*ft»jia-e#*j:5icft« 0 

[001 7] *fc*»wf*. *xhta>M"ei*9>** 

* hiwx^— r*-> y h 
izfeZtitzm-Btx*,. ^*i<&E1t««**&ttB*2 
<DB1M1«-^<0W y »5LSfT*>ftl^C ^ 

[0 0 1 8] u^cfc?!^^ 7*-* .Hf/Ufcfv hl^ 
X^ — )6<fei:fc»* ( h^/U^XCOii^) jgJEft 
7 s - $ 1ESIA31 &o 

[001 9] *fcMMtt« WBS 1 =>^> 
K?P7^fl)/^y^*«, flMB»20)««*<* WIS 
□ 7 > n ©ft*i: * y fiS4*i« f fl)/^ 

[0 0 2 0] {&U **WIC*5t*Tl*. m2CDIB 

tt««ieE«**t**K *2a>««oaaf4e*j-» 

[002 1] ftlfBtfflSa^^K^ 

htfttBS 2 <7>iaiifiiisie##^^ft^ c t *4#^ib-r 

[0022] d<D<J:3le-rti«, 37>K7x-X (a 
7>X?K-h) ^Ve^cC^fc^t, ^2 0)15 

[0 0 2 3] *fc*«WI*. /^X^^Lfcf^—^^xtl^ 
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ffi^x— *8B1B««£*<1 ocox> K#f > L 

ic«ygt>ot=«^ ««<d»*&*w*s=«t>k 

^ p *y ^ ffltf) MIBa T 1/ KEflfiH*** h = T—$ mo>T— 
*©tt««U:«y**- *X h*&x:/K#<>Hc|8l 

So 

[0 0 2 4] #«WI=*fc*ttf* l»*©x>K#^>M= 
«y §SiT&*i<&=J sr> P?Dy^/^ Hi^7>h* 
IB«MM*. BCxvKtf^S/HcliyiiT&ft**- 

«y»b-3fc»&i::* x>K#*>Mzwi+&*ifciw* 

[OO 2 5] CCOJ: dl^-T^C^T?. iotf>x>K#-< 

y^re>*iTi^*»fti-** =j-7>KlB«tfB«M=»#a 

[OO 2 6] £fc:fc#gBJU** USB (Universal Serial 
[0 0 2 73 teU *«W4USB&ttO>Si» (USB 
[00 2 8] *fc*BWU:**«*«»r** JiEOl^f 

[0 0 2 9] ##WU:**tlf* 7 s — #KaWtti«>f 

[0 0 3 0] 



Bl*TB«BI=BW*"4. 

[o 0 3 1 ] ttfc* JsiTI=KWf**SSS»«^ 

[0 0 3 2] 1 . USB 

USB (USB 2. 0) CD'r— ^fsa¥^l-^t^ 
[0 0 3 3] USBtll IEEE1 3 9 4#fcl*ll# 

•e*y. T?-*Katicii-r***#«>*iwtt*^ t**^ff 

5c Ztotzlh. *XKD»aS«ttI<a:«^ **** 
[0 0 3 4] -75. USBfc^5t>Tlot. t/W* — 

*»*CPU «WftCPU 
[0035] £T\ usB-CI*c©J:9fttah±Sfl) 

*sa*sia-r^fc*^ ^ 1 (a) i^-r*?* 

X>K#*f>h (EPO-1 5) «<7'<<f *B£BS$ 
*l5o ZZV. x>Ktf-f>M*. *Xhfcf/<-f^fc 
©KT»¥— ^lESftff 3fcM/<v77 ( F I FO) (7) 

[0 0 3 6] -f-LX. C<BX>K>K-f >Mi* f/WX 
T KUX<tx> K*-f > y-«»l=T KUX 

TKUXtx>K7K-f>h»#*»*t-*-fe. Bra 
d)i> KiK-f > h^fl)f-^ai^ F/rMtf>x> KiK-f 

[0 0 3 7] mtc x^K^K-f ^KDRJEttf/WXll 
a>ff«-Cfcy. x>K*-f >hS^<09jy^T^ #x 
> KtK-T > hlwffl y feti*^**!*!©^— **-f x 
^1(4^ iz^a b-v3 > (enumeration) fl&HB^iCTfc 

[OO 3 8] ftfc. USBlCfe^^Tlctv f-^SS©^ 

[0039] ::t% =i> KP— JMS&tt* ^^^^t 1 
/Wx (^^vh) ta>FHJif=i> kp-;ux> KxK-f 
>h**urfTt>^&i»l»ffl<z>l£a^-K-e**. c<d 
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[0040] r-f v<?axx$Eiii** m&T—Z^P' 
f~^d:3l:, x-S^IE^tecfcy K®a>Stft 

^'J7;^-f Atta6<aS4T 7y *r—*s 3 Vl^S&fc 

[0041] sozj^b&mits jtKMffit^Rasaa 
coo4 2] /tA^sai** ^sjBiwag^^^ao)^ 

[0043] 1. 2 h ^ >*tf^ V 3 >fltJ* 

oo/^'y Mz«J:yilMt£*ift. 7-fV^nxX 
[0 0 4 4] CC*Ch-^V/^7Ml *X h#f 

M*. ffilittf* P I D (OUT. IN, S 
OF, SETU Ptt£<D/<4-? hID) , ADDR (r 
/WXTKUX) , ENDP (X>K#>f>h^) . 
CRC (Cyclic Redundancy Check) 07<-;uK^t 

[oo4 5] ^fc. x-^/^'v m*. ?-$<nm&$: 

%k%tclt><0'Vrv h-Cfey. P!D (DATAO, DA 
T A 1 ) . DATA (^—^OHf*) , CRCOy-f — 

[0 0 4 6] A>K'>i-^/^^hll -X— £ 

/^^T»y h*Cfey. P I D (ACK, NAK. STAL 

[0 0 4 7] OUT h ^ 3 > (*X h**7*/<-f 

(c> ic^-r^di^. £t\ tN^h^f/w^^it 

OUT I — h &t-x 

SW-*£ V *X H~**LTACK<7>/\> K*>x— £/*^r 

[0 0 4 8] —7j\ I N > (?ftX h^ir 

/WXfr&1S$g£A7Jir6 K^>-tf^ix3» X\%. H 



1 (D) l^-r«fc3lc. *f\ *X htfx/WXUi&L 
T I N h-* h^K^^o fit. 1 N h- 

h^StELfc-r^ XI*. TfcXH^LTI 

N(Df- **>rv h<7>SSIc^"T^^. x/WXicM 
[0 0 4 9] fcfc. EM (C) . (D) Idfcl^T. " D 

4-h b \* % *x h^^x/Uxic^trlf^eai^tt 

[0 0 5 0] 1 . 3 Bui k-O n I y 
tsXs USB<0xV^XI*a*<&^XIc#3££*t£o 

4i:0f/UXIi, 7XX h U— ^<!:W**l6^Xl- 
JUL* C^XXhU-^7Xi:iJ s St«S&<&'<> 
^iCcfcytf^&ftfcCB I (Control /Bulk/ 1 nterrup 
t)^Bulk-Onl y&<k*(&tt*$#fe&o 

[0051] fit, cb i #mx*itm2 (a) ic^-r 
ctdiw. x/Wxii, 3>hPHk /*ju*7»>k 

2. 3*ffi*r*. x>K?K-f vhEPo-e 

/^•Vh^^*ll>o EPiri*OUTf-$ 

I* I Nx— £ (r/sVX^b^X hlc$cjH*H^x— 
*) s EP3T?li>f^77 B h I N(D/^'V h#35j££ 

/\*/^^fX < 7^h I N 01 > Ktf'fV hlwtijy 

[0 0 5 2] —73. Bulk-Onl yft4H*t*l*®2 
(B) IC^-T^aiC. x/^Xl*. 3>hPHK /^U 
^T^K /^U*<f K7K-f> hEPO, 1. 2 

£fBM-r6o cc-c. x>K7K-f>hEP0*C*li, us 

P1t?tt37>K (CBW) XtfOUTf-^ EP2 
tlixf-^ (CSW) SI/ I Nf-J^vh* 
iE&£ft£o fcfc. epi~i 5(J>l>-rtt^. /<;i/£7 

A-rxfija>^-efe^<» 

[00 53] CBW (Command Block Wrappe 

y h-C*y* IU3(Cf (bVir— IV hA^^tl 
^fc. CSW (Command Status Wrapper) te, 3 "7 
>K^P'y^0Xf-^X$^tV^7^fey, ^4 

[0 0 5 4] H!3lw*5^r, dCBWSignaturef*. 
>TV h£CBW£ LT»S!|-r*fc«)<D««-C*y. cICBW 
Tagl*. =JV>K^P^<7CD^ ^T?fc y . dCBWOataTrans 
f erLength[£-r—£ 7 x — Xlc l^T^jzl ^? ^ ^ *r — ^ 
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0>fi:££*i^-&o bmCBWFIagstt$&5£>*rS]^£*B 

6 f= 7 V fc y • dCBWLUNtt P S> * y 
h*#tffcy. bCBWCBLengthl*aWKft"Cfty* CBWC 
Btt, ATA/ATAPI^SC8l»Cfl)37>Ktf 

[00 5 5] £fc^4lc&tv"t. dCSWSignaturett. A 

h&c swt Lxm^-t^t^ommx'^. 

SWtC^-T^C BW<adCBWTag<&{i* < &£&£ 
*l&«> ^fcs CSWDataResi duett. C BWOdCBWDataTran 
8ferLengthlCcfey»S**lfc7 s -*0**^ J r/WX*< 
XRHeJUa L fci^— $ 0)g * Oit'fc y , bCSWStatustt 

[0056] B2 (B) OBu I k-On ! y tt 

(215 (a) „ (b> tmnTisiifl-rSo 

[0 0 5 7] *x ^f/WXl:f- **»*at?«* 
Id*. Els (A) fz^-r tah^CBW 
Sf/WXl:glt^37>K7i-X (=J7>Kh7 
>X?K-h) J&<fr*>*i£o *xh#. x> 

XI=(£5SU CBW (B2 (B) <©A1. I2|3# 

<7>CBWlZ(*7-f h3"7> K*<***L5, ttt, ^< 
*fX}^£>7fcX hICACKCD/N> K*>x — £ (H. S) # 

[0 0 5 8] 3-7VK7I-X (37VKh7>X#- 

h) {^fr-T^o ^(0f-^7i»Xtll *t\ *X 

i> K#<> hE P 1 *»36t* h-* 
h^/WXIwfs&U OUTf-^ (12 

(B) C0A2#{1) ^f/WX^l^h^OFEPI 
izm&Tf&o fit, f/UX^&*XH:ACK©A 

y?S£*U C BW<7>dCBWDataTransf erLength (H3# 

[0 0 5 9] f-^7x-X (t*— £ h7^*~h) 
*^T^£<bX J f-~£X:7x--X (XT— £X b^>X 

tK— h) (c^-f^P ccdxt— *x;7x— X-ett. * 
1*. *Xh#, x>K#-f > HEP 2*l&£*t& h-9 

X>K*'f>hEP2i:fe^CSW CIS2 (B) (7) 
A3, (Ei4#^) £*X M~$EHl*r£o fit, *Xh 
^bf/UXCACK0/\> K->x — ^tf&fiJ£*l£ 

[0 0 6 0] *X h^T 5 — ^SB^tttWtts 05 

(B) lZ7*t*5l z * *^ 'tXhft x^KtKOK 
ep 1 & h— &^/<^rv h£x^>f XlrSgSI 



[006 1] □7>h i 7x-XM7tSt7-^7i 
-Xlc^^T-T^o dtD^r— ^i- X-C?tt. *X 
x>K^>hEP2^}|^ h-^V/^r-y 

h£^/UXKJg&*£o x'WXtf. xv K 

7K*f >hEP2fcfe& I Nt*-* (02 (B) 0>A4# 
HS) S*XM=KSU *X h^fcx'WXlcACKCD 
/\>K^x-£tf&&£*t&£. 
VTb^T-T^o fit, C<7>£5£: h7>^va^ 
jgy C BW0dCBWDataTransferLength"ClH^$ 

x-X^T-T^o 

[0 06 2] T-^7i-XW7t^^Xf-^X7 
x-XlZ^frt-^o C0)Xf-^X7x"XG)MM 

5 (a) o>-t— *o>»*a^*3ia>»^ts«-eft*o 

[0 0 6 3] 2. *SUfe^H(7>^^ 

2. 1 «*«y»5t 

02 (A) (C^-TCB ltt«t?f*. 

mmuiz h- ^v^x/wxic^jM^^tt^^^x^ 

[0 0 6 4] ZLOtz&s m&X\t. M2 (B) fl)Bu I 
k-On I ytt^i3it!C^o-C^Tl>^o 
[0065] £C*>J&<* COBu I k-On I y tt*£"<? 

tt. 02 (B) T?tt, /<JU*7"> KXVK#-f >hEP 
it^ltWSMWliUt. a^vK (CBW) 
atfOU7f-5»JW(»Bt6slU /<^-f>i>K* 
-f > hEP2^^LrisM^^^!i®i: LTT, Xf- * 
X (CSW) At/ I N^-*#S5yMiT£*LTl^ 0 « 
ot, /NX h&t^T^/^xtts *x>K*-fVh**L 

y s Bulk— On I ytt^l^l*. aa©^x-x*«tf 
<7>^x— X)tfC0^*7hX hat/f/^-rx^j^LTs c: 

[0066] «7ltf. H5 (A) % (B) CDB1. B2 
T?tt. 9S©7 i-Xtf □ 7 > K7 i-Xt?ft4fc^ 
X> K^K-f V h E P 1 ZftLT&vkZtl&mmtC BW 

(ZJ-7>K) T*fc^t^Kf?$4x^o $f=s B3. B4-C 
tt. ^07x»X^f^7i-Xt*fe^fc^ X> 

K/K-f > h E P 1 ^^LTSS^$^^1tfSttOUTx— 
*-c?**4:*IIBf**t, x>KW>KEP2t*Lt8 

B5. B6T!*> ifi©7x-X*^f-^X7x-X 
-Vfo&tcft. X>K*^>hEP2^ltgl^ 
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tOO 6 7] fit, Bulk-Onl yf±*rtH4*X 

T^ffcCDlffB (CBWiOUTf-^ cswt I N-x 
-SO AqWyST£iM:i*S«*l::4u SHjEfc-x— 

[0068] kZZtf. Bu I k-On I yttfil^l*. 

[0 0 6 9] mfiitme (a) - (d) ic#3gJ6J&fiSa> 

JtK«0>*a*^^ o C<Difctt«-Cf** 1216 (A) ICtt: 
fettle, □wK7x~XWtvt, x> K/K-T > h 

EP1 SAUPttSF I FO (EP1) 6O0{C*fL 

[007O] -r&£!2l6 (b) rcftfj:?!^ tv«x 
i(DCPU A31#K) I** C0>F I 

F0 6 0 o/cs#^^fccBW^^feA^aiU*^*e 
R*fflLT, 3V>K»IR£tT?o CPUd) 
aTi/K»R*«»7-r6*-CI*. FIF0600lc^L 

T{§]6 (C) iz^f^aiw. -7 s — ^^x— Xjc^frL 

[0071] -eLrise (d) ICTK-Tcfcdtc. cpuo 

□ TVKIWiWITU F I FO6 0 0^W-3fcC 
*X h^6fl)OUTf-*^F I FO6 0 

left*. 

[0072] CC0J:5^O6 (A) ~ (D) <7>J±$S#j"T? 
I*. CPU3ft«a^>K«WR*ff-3T^*»8ffllf4. FIF 
O6 0 0|COUTf-^*i^^^o Sots *<D 

[0 0 7 3] C USB1 . 1 T*I4/<X0$eeIjI 

fttfttfrofefefe* [216 (B) „ (C) lc»J-j£9&7 

[0074] kZ.*>W % USB2. O^HSt- KT»I* 
4 8 O M b p s tf~^ &»l#fT*>*L£o 

t, *x h^^ttusBs^urKai^— **<isa* 

[0 0 7 5] <HHc. f/Uxit?(t «axMb<Z>S«t 

«Xli2 0-5 0MHziSO^P!y>Sa8t? 

T. 126 (B) . (c) a>w>F1MUz#m~Wn& 



[0 0 7 6] *ct?*S6K»a^I*. £a>«fc5&IBeS 

[0 0 7 7] <fcy**ftlCl*H7 (A) IC^f cfcdiC* 

gssto&js^r*. outt-^ (m2CDisf8) 

«) cbw OSKDWftU 37>K?ny») 

^^fc*ff)CBW«1 2 (*1 0>1B1MML ^ 

[0078] EPi«*ioatfcBW««i 

fr«IB«fa«tfft*. EP1W1 01*. ftlc 

A**nfc««A^!cttJ***t-6J:9lc»S (FIFO 
KS) *ttrfcy. CBW««1 214s 1ffg<D^V^A 

[0 0 7 9] *LT*StlS»«-ei*, 37>K7x-X 

*«> #cbw«*i 2flHc«jy»x.^<irfcy. *x 

h^P»gI$^t§fcCBWliCBWSlSl 2fc$^a 
£:ft6o "TSt* CPU (77^17, «a*«) 
(i. 2lcS£&£;h,-Cl>&CBW£g 

«1 2tt^>^Ar^-trXW^iw|£5t$tuTU^fccV>. 

cputt, cbw«i 2<z>&m<&7 Kux<z>ra$B£^ 
[0080] *UTH7 (B) ic^-Tcfc^lc. a^r>K 

7i-X (|1fl)7i-X) ^bf-^7i-X (&2 

o7i-x) ic^-f &<t s x-r **sw#epi«* 
1 oflBfcwy •*><&. ^^L{Cct y, rtx m>&0>out 
f-»EPilWi olz&p&tozktimt&\ztii& 9 
fit, CPU(^aT>K^IR^$l7-t^i:. EP1« 
*1 0(DOUTf-^»M-hT^X^ ? 

[008 1] 0g*.f*H6 (c) 0)ik««-Ctt. CPUtf 
a^VKSRSfroTlv&mi*. *X hfr€><7>o U T«r 
~££glfAft£C£;6<T*#t\ *X hClfcfLTNAK 

[00 8 2] . C<lfC»LT**JS^tt"CttH7 (B) IC 
^-TJcdfc* cPU^a^^KIBRSffoT^^BBt. 
7t^X ^e,(3)OUTr- ^^SltAttr. EP1*«1 
0l=»#at?Z^A<RTftlZ3S:*« Sot, TfcXMCiftL 
TACKSS-rc^^Wllllc/cCy. *B3lCDKaft;*H4i 

[0083] ftfCUSB2. 0T?(4. Tf^X h^fe-r— ^ 

36<igiiicfg^$tir<^o ttor. He (c) oiutfl 
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WPXLTL$0\ USB2. 00>&&L J f—9&8k£: 

[0 0 8 4] C*tlC»LT**lfi»lB"Cf*, (37 (B) 
IC^-T J: ? IZ/frX h K A C K itiS-T C i: Sfimiftf 

/^*«fl>ox*«/MHrcpx.*ct*<-e#. us 
B2. o^saix— zLttf-zz* 

[0 0 8 5] titzttMmvit* ma (a) Izmir*.? 

IC. CBWlifcA^&tfiLCDF I F06 O 0|CtB^£*L 
Hot, CPUI1 3T>K*W©l8lwF I F0 6 
0 0©$fel7 KUX#6*i::CBW*^U*-4«*tfc 

dCBWDataTransferLength) (CBWCB) 

[0O86] C*VlC»LT*St!S»ffl-tfl*.-H8 (B) 
iC^-r^ai^ CBWte^>#A7*-trXpJflfefcCBW 
MM 2lZlBlt£*l5o ttoT, CPUI1 37>FS 

[00 8 7] C©<fc5lc*S«JWB-T?«*. CBWSS1 
2 («1(QlMKtfBflt«illfiffia)eail«) <0ftH7 
KUX^^i:. ^-^^ (fg2<z>tt$&<7)^<*tl 

zJp^*) A««ei&*tiTt^«4i«rrc<b« cbw««i 

[0 0 8 8] fcifc. ftSOfnVX (A-Kf-rX^K 

ic» u t f-* * a*ft < d m A«at * fc 

ftfc!** EP1««1 2fzoivci*. «ttA^ftA*tfttB 
LSftfctiMMKffi (F I FO|£3£) fSCt^l 

[0 0 8 9] 2. 2 ffij£0!l 

■To 

[0 0 9 0] ^St^tKD^-^fiaMWKBtt* 

>i/-^7^P2 0, SIE30, I>K#-f >h<gm 
*t6»»3Ils]tt7 O. DMAC80^\ 

[009 1] CCT% h7>*>-/^^O20fl US 



R»«*«^*fca6a>®»^fc*, ceo k^>v~/<^ 

^P20tLtll #J>ltfUSB2. 0(7)%lSJi®S 

•W tt3IJi®ffi<&~^oi*T(&<f >£— 7i- x£S 

lUfcUTMl (USB2. 0 Transce i ver Macroce 1 1 I nter 
face) {c^LfrV^P*yu£f!H^C£#^£€>o - 
<T> y=7 P2 0I1 h7>*>- /<HIB2 2* 

[00 92] hv>*>-'<0»2 2f*. SlWM-DP* 
DMSffll^tUSB ±<&T--*£itlS*i 

i/U7i^ NRZIf3- h\ NRZ I X>=3 — 

[0 0 9 3] &tz<?ny 2. 4 1** f-$SS 
M*8C*HMir*lktt9P?0^ p 

fclj. 48 0MHz^6 0MHzO)^P^^f^t§ 
P L L 

[0 0 9 4] S I E (Serial Interface Engine) 

a.-A#l®)[§]S§3 4, h^viffi/a v*IIb1»36* 

[0 0 9 5] /<>T? h/N>K^lHJffi3 2tt. 
^ff9H»-efty. CRC<D*/*-*>»»*fr3CRCdta 

5l[aJS&3 3*#t?. 
[0 0 9 6] -yx^VK&US/a— AM»@K3 4t*. 

[0 0 9 7] h^>1f£*>3>«3i[alS83 6l*. h — ^ 

[0098] x>K*-f >heslalK4,0fi, i*v77 
6 O <DS-I5ll^il£<7) A y P t U 4i > KTtf-f > h *«S 

Ui^X^i (Ui?X^-tr^h) J^^f^^o 
[0 0 9 9] ✓<*/^7'gg[e]S&5 Of*. ll^«RAMft 

t"efil^**i^/<^^r 6 o£fS-r&lH]&-c?fc&o cfc 
y^f*Wlwi*. Fux^BMMUbT KUX* 

[0 1 0 0] /^«>7760 (/^^r»y btBtE^iS) f*. u 
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ssn*t£t<Dt?fcy, usb t?tf)f-$i 

fcSMSUgib:, EBUS (I20)/U) trCD^— 
[o i o i ] *LT#gSJS^JfiT?l** lo©i>K#«f 

[0102] rtfrtmm&mmfoi oi*. usbic^ 

[0 1 0 3] DMAC8 0fi, EBUS^L-TDMA 
IcSi^rfr? tztibO) DMA3> h D — 7t f fc y * DMA* 
8 2 f UTDMA*^>^82I1 EB 

US£^LTfE&&*l£-T— < X £*J 

[0104] 2. 3 mmteffimm 

mio\z s h a >W®&3S (SIE), 

x> KtK>T > hWSlHl3&40. /<^7r»aEIB50* 

[0 1 0 5] (RAM) (is XV K#-<> 

hEP 1 (C«ya-C€»*t*:««^**CBW (=IV>K 

^p*y^) £fBtrr&cB\A^iJ£6 1 , Epoictiiy^ 

T p> *tfc1S*T? fc€> 3 >ha -;t,£IBm-r & E P 0 «JA 
6 2, EPII^jy^T^ttfcffifg'C&^OUT^-^ 
6IB«-r*EP1fl«6 3. EP2lCfflyaT&*tfeW 
«-C&* I N^--*£tBtI^£EP 2«*6 4»t?. 

[0 1 06) f Ot'lt CBWfIiS&6 1 ICOl^ 

Tl*, CPU (77- A^xT, *D:31^) IC^^v^ 

EPO, E P 1 x EP2W62, 63, 641*. 

[0 107] b^Vtf? */3>«aBIB3 61*, USB 
UTKiai**l*«*a^T — ^ SIEWrData 
h) ^A777 6 0l:ttJ^3l, Sc^ffl 
L-r— ^» S ! ERdDa t a C^-tU L/<^ 7 K) £/< 
7776 0^?>A*-r^)o 

[0 10 8] *fc h^vy^^3>«as@»3 6f*. /< 
v7T«aiia»5oic»Lr«*^l?*«-^s i ew 

r R e q , R*ffi LWR«*S I ERdReq 
L, ^^7 7110^5 0^P,f^7^/ V ^vvi 
tSIEWrAck, K*ttlL7^/yyi?MS I E 
RdAck £glt£o 

[0 109] *fc h^>-*f*S/3:/Wll3l»3 6!*, X 



HTSfTranEndPul se, h7>^*>3> 
Xf-^Xff T r a n S t a t u s, x> K*-f > h 
»#H5e«*EP n urn. ls3S*fiiaS«#D i r e c 
t i o n£ffl*lU X> K#-f > hMi»4 0^6, 

[0 110] XVKtf*-f >h»«0tt4Of** X>K?K 
h) 42, 43, 4 4^. **LT, h^>1f£i>3 

>ti[s]lS3 6^b^#flii^^s u??x*a>«tt«« 

&{=ft-3lvc, X>K*-f>hS«(f#EPse I** 

[0111] *fcx^K7KOHfl01^4O(i, 
77@3IIb]S&5 Olc^LT, CPU** 
fl^C P UW r R e q , LMtMC P U R d R 

eq^U /<9 77»i@B5 0Jfr&» CPU^O) 
##&^T£/ U yi?ffCPUWr Ac k, K^tt L 
T^/ 'JyySfCPURdAc k£glt£o 

[0 112] X>K#-f >hWBB4 0ff*<JEP0 

Uvx^42tt, usBtt»fc«fcy-r:>*^h"efi«* 

[0 1 1 3] SfcEPI. EP2l/i?X>4 3, 4 4 
I*. BULK-On I ytt«t«fcyS84<l«/^7 

*fcfc(DU#X*"efc*. ftfe. x>K#-f >hEP1 
~1 BdMvfixS* ^W7") >0>x> 

[0 1 1 4] EP1 4 3"CI*, 7 s — *0)|r2I* 

ia£tM"77yD I R^OUTICia^^^tTfcy, EP 
1 httx>K*f >M=:K;eS*i,Tl*S. 

[Ol 1 5] EP1 U^^^43T?li, y^VB 

nCBW^I |CgUg$;|VCli& 0 COEnCBWll X 
>K#-< >h6/<V7760fl)CBW«iS6 1 ICjjHBW" 

sfca&tD^^-efcy* e n cbw^i (cis^^ttSx 

[0 116] E P 2 4 4"ei*, X— £tf>$K$££ 

^SIt77^D I R#l NfC|£^$^rfc v y. EP 

[0 117] &tz. EP2Ui/X^44tlt EnCB 

[o i i 8] /ivVrVmmWtSOtt. bvuWlsa 

^M3 6^>X> KtK-TV h@S©^4 0*>€>(7>S 
• R^tt L»««f^ x> K#<f > h«31©K 
4O^&0x>K^>hliRftEPse I *a«t. 
TKUXAddres s xWR ( x I* 

ft»s*sj*-rs) ^\*777 6oi:tiiW5o co>^ 

»V7 7«SllslK5 01*. CBW, EPO, EP1, EP 
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207 KUX£jftRIHt5 1. 5 2. 53. 54<h-feU>> 

£56 £^fc\> 

[0 119] CCtCBW7KUXi«5 1ll C 
BW^6 1 ($ta!7KUXa0) COl^O, SIE 
W r D a t a . S 1 E R d D a t a O^^^-^tMH 
ajL7 KUXAD0^lS«o 

[0 1 2 0] EPO, EP1. 

£j£ls]8&52. 53. 541*. EPO. EP1. 

EP2<DHig6 2. 6 3. 6 4 (5feHT K UX a 1 . a 

2 . a 3 ) |COINT0>. S I E W rData. SIER 
dDa t a©»*MXtt»»BL7 KUXAD1. A 
D2. AD3^*J$n a ^tfctfliCte:. al. a 2. a 

3 £&SI7 KUX£ LrH^ 'J > > h (Xtt-x^ 
U^>h) "T^TKUXADI. A D 2 . AD3^fiE 

[01 21] -fe U£ £ 5 6 l£. ItEPsel Iz&^l/i 
t7 KUXAD0~3<&l^*tfr£jlWU Add re 
s s£LT/^:7 7 60|::£iJ;*j-t&£&f^ 
/WxWR$A777 6 0lcti3^-r^ o ^ttftClfi. E 
Pse I {Cj:ljCBW^4RliSt$tutc^^lZttAD0 
£®RU EPO*<^m#:^tlfcii^iCl*AD 1 
«L. EP 1 ^MW^^Mzm^iZ\tADZ^mm. 
L. EP2^«*g^^^ii^(CttAD3^^L 
T. A d d r e s s <h Lt/<7 77 6 OlcHi 

[0 12 2] CBWffi6 1 I*. CPUKJc^C 

P U R d D a t a OH^tti L tl^, CCD 

SIS1S&4 O^S^E P s e I^CPURdReql:llJ 
t>T. CPURdData <0$hfrm L&tz&O A ddr 
ess ^'y776 OfctH^-r^dctlz/cir^o 
[01231B11I:, h^vif^a^aileJS&s 
6. x>K7K-f > h«S®B4 0. /<-y^r«aiaiB5 

0. A'V77 6Ofl)te0M^J^Tvtp 
[0 1 2 4] gll O&MttUBM 1 ^77760 

C BW V EPO. EP1. EP2 m<D F I F O 6 
5. 6 6. 6 7. 6 8 («?ttftt«««**tfc US^X 

[0 12 5] *LX'<VZ7 7Wm®m5 0tf'£t;'kl'5 
£5 71*. X>K?K>f> h^31l2lS&4 O*nP>0EPs e 

I fz^^i>r. h^vtf^i/g ><f3Its]S&3 6fr£<Ds 

[ E W rData £. WrDataC BW. W r D a t 
aEPO. WrDa t aEPI . Wr Da t a E P 2 0> 

[0 12 6] SUM*. t^^57(* s EPse McS 
-3L>T. H^776O^?>0RdDa t aCBW. Rd 
DataEPO. RdDataEPK RdDataE 
P2<DU>-ftt^*iltRUT. S I ERdDatatLt 

[O 1 2 7] cfcyJMfcttlCl** EPse I !3£tJCBW 
#^ti^£*lfc^fcl*. WrDa t a C BW. R d 



Da t a CBWa<5g|R£*W E P 0 tfSW*t^:£ *tfc» 
WrDataEPO. RdDat aEPOtfil 
tR**l, E P 1 *<»jR»**frfc»£f::tt* W r D a t 
aEP1. RdDataEPI E P 2 #8 

&*t:F £*l K I*. Wr D a t a EP2. RdDa 

[0 1 2 8] fit, /^77 6 0^f-^f^ 

*M*. h^>if^*>3>ffaH»3 6^&o»*a^/< 

;UXS I EWRlCcfc U *rt?tW /<V77 6 0^P>fl)f- 

i^ttJL^UXS I ERDlC^yfTfrtl&o 

[0 12 9] 3&rfeEI1 1 iCfct^T. F I F06 5 (C B 
W) S7>4fAT^-bXRT»4ffi««iai=iftSr^*3 

[0130] 2 . 4 I&tfs 

•To 

[0131)2. 4. 1 /&#i8# 
H1 2fi3-7>K^x— X (H5 (A) 0)B1#RS) CO 
BB»B*T?a)#-f 5>^»»H-e*y. Ell 3l^7>h* 

[0 1 3 2] [gjl 2<7>C1. C 2 fC^-f £ 3 h ^ >1f 
^V3VtW36^EPnum^1 <X>K#<<> 

KS#=1 ) IcSBSU D i r e c t i o n^OUTl: 
®.&*&b* /^K7T^KX>K?K^VhEP1 o>ui> 
X*4 3 (Hli 0#Bg) tfft&?htz#). X>K#-f > 

heS©K40l*. CSfracT-jE^lZE P e x i s t £ 

tit*-? (hi/^) iw-r*. 

[0 13 3] CCDB#. C4lC^cfc3lCX> K/K-T > h 
EP10EnCBW^HU^I/ (1) f-|£5££*Vt 

x>K^>hl : S[sI^4 0l*. csiz^-f £5 

|CCBW^6 1 <!>? KUXADO^iltR^-f ^EP 
se l£. /<^7T«310»5OI=»LriB*-r*. C 
*il=«fcys /<^7 7»3S|giS5 OCO-trU^^ 5 61*. c 
BW7 1 !Zcfcy£j$<**t&7 KUXA 

DO^^iR-r^Jc^fC^^o 

[0134] fit, ced^-r^ir. h^>-tf^> 

3>^S[s3^3 6^S I EWr Re q^T^T* •< 

C7lc^-r<fc5l^ /<^77«3ill»5 Ol*. C 
BW7 KUX3Ef&IsJ8&5 1 ^P)£DAO0 = a O^Add 
r e s s £ ltn^;7 7 6 Oizmtt & t&\^ CSlZ 
7jk-?&0\Z s xWR^f^ (LU^) Iw-T^o 
C.tlU:«fcy. /S 4 77760(0CBWi^61^a0^ 

I7KlXtltv C9|:ifJ;9l:CBW (s I EW 
rData) O0-3/U h*<#£&£ft£o f O^. 
C 1 OlZ^-r^fCS 1 EWr Ac ktfT^-f ^£ 

[0 13 5] C 1 1 IC^-TJ:5l^ h7>^*>3 
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Vl^lfi^S 6rt<S I EWr Re q £T £ ir 4 ~3\ZiT%> 
t, ci 2. C1 3lz^-TJ:5^ rty7T { Sm®&5 
0l£. ADO«aO + 4*Addr essilt/<77 

7 6 0 l:Hi*t^ tftic x wr ^ 7^f^ ^i:tSo c 

ifcl-^y* CBWfiS6 1 (Da 0 + 4^H7 Kl/Xt 
LXs C14[^td:?l:CBW(SIEWrDat 
a) 04-7/^ htfm&&**l ; h<> C1 5lr 

^f^^lCS I EWrAck)d^7^f^^i:*<lv 

[0 1 3 6] |^0>J:53S:»#^aa*|»y3gt-Ct 
tr, HI 3 0)C1 6 lZ7sk-t<£ 5 CBWa>±TCDO~ 
3 (^H-C3 1 h) MBWfl«6 1 (C# 

[O 1 3 7] tLT, C 1 7lc^-TcfcdfC7^X HcttL 
X ACKtfm*E\Z&2tL&ks C 1 8lC^-r^^(Zl 
>if ^7 3 >^^H]5&3 6 ffir ranEndPulse 
tr*T- -f c 1 9K:Srt\fc5lCT r a 

nStat us^Success I-ISaS Lt> h ^ 
* S/g LfcZ <fc £x> KjH-T > h«®[5!B4 O 

[0 1 3 8] -T^t. C2 0|=^«fc3lCX>K?K'<> 
KEPI (B1 0©l/?^43) ©EnCBWtfLU 

<o) rzagsti-s. ctif-cfey. xvK#-f>n 

1?3IIeIB4 0(*, C2 1 \Z7jft&o\ZBP 1 ^6 3 0 
7KUXAD2g3«8^EP8e I £s ^77 
S9BB5 OClML-Cailfc-r&o ^^S. tt<h=T--* 
7i-X-(B5 (A) (DB3M) |zfcl*"Ctt* 
7>W1BB5 0<7>-tzU^£ 5 6 I*. EP1««6 3fl>7 
KUXAD2S, /W7760Cttl*tSAddr es 

[0139] co«fc3l=*SIS^tt-ett. 37>K7i 
—X (Df-^^O^t(Z)7*>' 
iJ^i?ACKA^ M=S*#lfcC (CI 7 

#1*0 , IVK*-f>hEP1(DEnCBW^LL/^ 
IcRffi**!. (C2 0#l) , *Xh^&X>K#*f 

epi icfiiitrtea**!.*^— *a>«*a^««^ c 

BW««6 1 (»1 (»IB«««) frZEP 1««6 3 

(S2o>ettfM) ic«y»t>* (C21M) o *l 

«WW»©EP 1 Wft6 3\zm^^ii%>^oizU 

[0 1 4 0] ACK«DSSpa>4rftl=JEKCT 

[0 14 1] 2. 4. 2 f-^I<DX7~ CRCX 
H14I4, 3^1/ K^x— XT»#&**tfc^--*« 



[0 1 4 2] t— 5»Il:i7- A^ftofc** (5 s — £S 
AWofcy, gfrofcS-gr) H1 40D 1 [Z7fk 

-?&5iz^ *x hl=»UTACKl*5S**t*r. NAKtf 
&£*t6o fit, h ^ >W V 3 >*HBB 3 6 t*X 
>K#*>hWI0B4O|::*tL-C, D2iC^t-cfc9f- 
f-^II:X7-Wofcui^tT r a n S t a t 
us&&jl'?Z><, ?%>h* Z(D^\Zit. S1 1 3 0>C 2 
O0>«lft&rMlfty* B1 4<DD 3IZ7F-Tcfc9f-x> K 
7K^>hEP10EnC BWI* I. L/^iU^^?>^l^ Z. 
Otcib. D AiZTfz-f^vlZBP s e I tfefc-t*?* CB 

wn®6 1 »6ep 1 m«6 3-^o>«iawy«^LttfT*? 

*X h <t =rt U X £ ©Iffl-Cf^ x — X*<B£ L "C t iMSf 
[01 43] 01 5l£* K7i- XlCfcl^CCR 

CI 7 - *<£i:tc*^<D£-f s z/^smbh-c**. 

[0 1 44] CRCX^-A^i:fca-&rcf*. HI 5<0 
E 1 IZ^*r<fc9iC7{xX M=»LT ACKIiaE**l*l*. 

h«30B4Oi::»LT* E2C^tJ:?l:CRCX7 
— £5F*^T ranStatus SttA?^. f ^ 
(Di^Kl*. B1 3<0C2O0**fcte»&y* ®1 5 
<D E 3 IC^-T J: O l-X > K^-f >hEP1 OEnCBW 
\£Ll"<Mztj:btel\ ZOltzih. E 4l"^^"«fc oizH 
p s e I *,JMt*1\ CBWM6 1ftt&EPlftJ06 
3^0Dff««yB9LttffsbtL«:l^ C<D*6». ACK* 
SltWl6**^fc*^ MM h^-fBaSfrtV CBW 
S^fgaLT#fc«^(wtt, ^QCBWI*EP1$W6 

[0 14 5] 2. 4. 3 Hf/USX 

[0 14 6] ^fs K^U5XtOUtBl7 (A), 

(B) Sfflt^TRBt*. 

[0 14 7] USBfC^l%Tl*s *Xhtf/WXt0 

017 (a) izm-T ZolZs ?-$<t>p i dRT 

DATA0WDATA1$fflIi:t§^^- * 

&X$T/Ux\zb<?)U\Zv b (tahtf/Ux^M 

x b^is^5isB><?>*s~*t>K*mmtt&t-ftto£ 

[0 1 4 8] ^-LXISII 7 (A) (C7Ft" cfc5!C. *X h 

frCl<b^^#l^s f-^0P 1 DlCt^^DATAO 
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This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 



U FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




